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Introduction
The TBO (Tropospheric Biennial Oscillation) is a quasibiennial periodicity in the course of many variables (e.g., precipitation, atmospheric pressure, sea surface temperature) occurring in the Indian and Pacific regions. It is recognized to be the result of large-scale interaction among sea, land and atmosphere, including tropical-mid-latitude interaction. Its origin is a matter of interesting debates and several theories exist [e.g., Webster et al., 1998 ]. The interannual variability of the Asian summer monsoon and its relationship with tropical Sea Surface Temperature Anomalies (SSTA) has been outlined by many authors [e.g., Nicholls, 1978; Meehl, 1987 Meehl, , 1997 Shen and Lau, 1995 In this paper, a biennial oscillation found in the Eastern Himalayas is highlighted by means of daily (from 1994 to 1998) and monthly (from 1980 to 1998) data recorded at four stations located at high altitudes (above 3800 m). The local climatic features are confirmed and explained by the analysis of large-scale synoptic data available from the National Copyright 2000 by the American Geophysical Union.
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0094-8276/00/1999GL011198505.00 Center for Atmospheric Research (NCAR). The results permit to support and to extend to high altitudes one of the possible mechanisms of TBO, usually described by means of modeling studies.
Data and Methods
The possibility of a biennial periodicity in the course of meteorological parameters is first investigated considering station time series from 1980 to 1998. The synoptic patterns of circulation above the Asian Continent (15øN-45øN, 
Analysis and Results
A variability with a period of 24 months appears in many parameters, such as winter temperatures and wind speed, winter and summer precipitation and geopotential.
The most remarkable feature appears in winter temperature values: during even years, January mean temperatures are warmer than during odd years for all the stations and for the greater number of cases. NCEP/NCAR Reanalysis data point Figure 1 . Number of cases (%) January mean temperature at 500 hPa on an even year is higher than those on the following and preceding odd years for the period 1980-1998. out that this event has occurred with the highest frequency (from 80% to 100%) exactly over the considered area (Fig. 1) . The analysis of the difference in the air temperature field at 500 hPa for January (even years minus odd years) highlights a positive area of about 1.5øC over the Eastern Himalayas and the Tibetan Plateau (Fig. 2) . Surprisingly, at the Nepalese station (Pyramid) and for the entire five-year period considered, January is warmer than February in even years, while the opposite occurs in the odd ones (Fig. 3) . This event is also confirmed by the monthly mean gridded values of temperature at 500 hPa and appears, over the southern slope of the Himalayas, east of 80øE with a frequency of occurrence higher than 85%. To investigate in detail the evolution of the temperature positive anomaly, the daily gridded dataset at 500 hPa has been considered and the five-days averages have been calculated. Three main periods of strong positive anomaly over the Himalayas are evident. The first appears during the second half of December, when the air cooling and sinking motion are establishing over the Continent, the westerly circulation is developing and a positive anomaly, coming A biennial variability is also found in the seasonal precipitation amounts, especially in the 90's. In even years, wintertime precipitation is usually more abundant than during odd years along the southern slope of the Himalayas and its vicinity. This is confirmed both by Pyramid and Tingri data and by the Xie-Arkin gridded analysis. The same occurs in summer monsoon precipitation (Fig. 4) . However, the oscillation is not as regular as the winter temperature anomaly, probably due to the contribution of local convective phenomena, particularly strong at high altitudes.
To study the circulation features at a synoptic scale, the geopotential field at 500 hPa has been analyzed both for winter and summer monsoon seasons. The map reproducing the winter anomaly (even years minus odd years) shows a large area of positive values centered over the Himalayas (Fig.  5 (-2 m) . The mean configuration for the summer monsoon months points out that during even years the "Tibetan High" results slightly stronger (about 5 m) than during odd years.
). Monthly maps reveal that January mostly contributes to this configuration, with a high center of about 21 m above the Himalayas. December does not show significant values of the difference, while February has negative values over the Himalayas
As a consequence of the winter events, the Sub Tropical Jet Stream undergoes a southern shift and a variation in its intensity. On the synoptic maps at 500 hPa, during even years the Jet Stream, usually located just south of the Himalayas, moves at higher latitudes and weakens, bringing its axis closer to the Range and, thus, causing an increase in wind speed at Pyramid and Tingri (for the last five years available). The From this study emerges the importance of station datasets in the comprehension of the mechanisms of TBO, that reveals clear features also at high altitudes. On the other hand, data provided by a GCM have an overall intrinsic limit of reliability and detail in area with complex orography.
Point measures of snow cover depth are necessary to assess the role of surface processes with more certainty. Unfortunately, the operating meteorological stations located in that remote site are very scarce, especially on the southern slope of the Range, and a detailed and complete description of the phenomenon is not simple. Anyway, this attempt could be an incentive for the planning of future researches to be developed at high altitudes. One of the aims could be the study of the effects of TBO on the long-range transport of pollutants deposited on snow cover in the Highland
